Deletion of proteasomal subunit S5a/Rpn10/p54 causes lethality, multiple mitotic defects and overexpression of proteasomal genes in Drosophila melanogaster.
The regulatory complex of the 26S proteasome is responsible for the selective recognition and binding of multiubiquitinated proteins. It was earlier shown that the subunit S5a/Rpn10/p54 of the regulatory complex is the only cellular protein capable of binding multiubiquitin chains in an in vitro overlay assay. The role of this subunit in substrate selection, however, is a subject of debate, following the observation that its deletion in Saccharomyces cerevisiae is not lethal and instead causes only a mild phenotype. To study the function of this subunit in higher eukaryotes, a mutant Drosophila strain was constructed by deleting the single copy gene encoding subunit S5a/Rpn10/p54. This deletion caused larval-pupal polyphasic lethality, multiple mitotic defects, the accumulation of higher multimers of ubiquitinated proteins and a huge accumulation of defective 26S proteasome particles. Deletion of the subunit S5a/Rpn10/p54 does not destabilise the regulatory complex and does not disturb the assembly of the regulatory complex and the catalytic core. The pupal lethality is a consequence of the depletion of the maternally provided 26S proteasome during the larval stages and a sudden increase in the proteasomal activity demands during the first few hours of pupal development. The huge accumulation of the fully assembled 26S proteasome in the deletion mutant and the lack of free subunits or partially assembled particles indicate that there is a highly coordinated accumulation of all the subunits of the 26S proteasome. This suggests that in higher eukaryotes, as with yeast, a feedback circuit coordinately regulates the expression of the proteasomal genes, and this adjusts the actual proteasome concentration in the cells according to the temporal and/or spatial proteolytic demands.